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PROBLEM TO BE SOLVED: To improve the performance of a clean room considering 
environmental preservation while streamlining air conditioning equipment of the clean room by 
mounting a sound-absorbing material using an ion exchange fiber in a passage of a gas. 
SOLUTION: A sound absorbing material is formed into a cylindrical body 9 to be packed into a 
vessel 1 1 in a regular fashion or at random so that a gas can pass therethrough. The vessel 1 1 is 
mounted in a passage of a gas of the apparatus. Further effect is obtained by lining the internal 
wall of the vessel 1 1 with a sound absorbing material 10 beforehand. The sound absorbing 
materials 9 and 10 are used by forming an unwoven cloth with metsuke of 1000-2500g/m2 and a 
thickness of 5mm or more while a mixing ratio of an ion exchanger fiber is at least 70wt.%. 
Moreover, the ion exchange fiber is mixed with a thermoplastic binder fiber to compose the 
sound absorbing materials 9 and 10 while gas contact surfaces of the sound absorbing materials 9 
and 10 undergo a heating treatment to melt a part of the binder fiber thereby enhancing silencing 
effect and gas purifying effect. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the silencer with which an inspired air flow path and/or discharge sides, such as a blowe 
and a compressor, are equipped and which has both a silence function and a gas defecation function. It can use for the clean rooms for 
which needs an advanced pure atmosphere especially ] semiconductor manufacture, the circulatory system of a clean bench (henceforth 
clean room), or the blower by the side of gaseous ** ON effectively as a silencer which has a gas defecation operation 
[0002] 

[Description of the Prior Art] If the aforementioned clean room is mentioned as an example and explained, in order to form and maintai 
such advanced pure space, a pure gas is taken in from the outside, or it is necessary to make the gas in a clean room pure and to circulat 
through it. Therefore, although the blower is attached in the clean room, a necessary blower capacity [ as for the big clean room for 
semiconductor fabrication machines and equipment ] is also large to it suitability, and the silencer for preventing noise is indispensable. 
On the other hand, they are NOx and SOx in the supply gas from the outside, or a circulation gas. Pollutants which must be removed, 
such as mineral, may be contained and the filter which becomes the removal from the ion-exchange fiber given in JP,6-198123,A called 
for example, a chemical filter is used. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the clean room, the space where the air conditioner for feeding various kinds 
ancillaiy facilities and a pure gas into a clean room especially is big is occupied, and the rationalization is called for. On the other hand, 
with semiconductor fabrication machines and equipment, the clean room where cleanliness is still higher is conventionally needed from 
level with high capacity-ization of a semiconductor. It is [ no space in which appurtenances including a highly efficient air conditioner a 
installed ] and is not easy, even though a large amount of costs and time are required for establishing the clean room of a high level new 
and it converts an established clean room, this invention is completed for the purpose of carrying out improvement in a performance of 
the existing clean room by the low cost, taking environmental preservation into consideration for rationalization of a clean room air 
conditioner further. 
[0004] 

[Means for Solving the Problem] The silencer which has the gas defecation function characterized by for this invention using 
ion-exchange fiber for acoustic material, and equipping gaseous passage with it in order to solve the aforementioned problem is offered. 
It sets to this invention and is acoustic material 1000 - 2500 g/m2 It is 5mm or more in the amount of eyes, and thickness, and it is 
desirable to form and use the mixing percentage of ion-exchange fiber for at least 70% of the weight of a nonwoven fabric although a 
silencing effect and the gas defecation effect are heightened. Still more preferably, for at least 70% of the weight of ion-exchange fiber, 
thermoplastic binder fiber is mixed, and acoustic material is constituted, and it heat-treats to the gas contact surface of acoustic material 
and a part of binder fiber is cheated out of melting. 

[0005] Acoustic material is fabricated a tube-like object, the shape of for example, a cylinder, as a concrete mode of the noise absorptio 
equipment of this invention, it is filled up regularly or at random so that a gas can be passed in a container, and the passage of an 
equipment gas is equipped with this container. Furthermore, it is effective if the aforementioned acoustic material is lined also to the wa 
of a container. That is, ion-exchange fiber found out having advanced sound absorption characteristics, and this invention person packed 
compactly the silencer attached separately conventionally and the purge of the quality of gaseous contaminants using this property, and 
completed this invention. 
[0006] 

[Function and Example(s)] this invention is explained with reference to a drawing, giving the example of an embodiment still more 
concretely. The flow sheet which shows the example of wearing of the silencer which has the gas defecation function which drawing I 
requires for this invention in a clean room, and drawing 2 are perspective diagrams of the example of an embodiment of the silencer 
concerning this invention which contain a cross section in part. 

[0007] As ion-exchange fiber used as an acoustic material of this invention, strong acid nature cation-exchange fiber, acescence 
cation-exchange fiber, I type or II type strong-base nature anion-exchange fiber, Nakashio machine nature anion-exchange fiber, 
weak-base nature anion-exchange fiber, or the thing that mixed these is used according to the kind of pollutant contained in a gas. usuall 
independent according to the quality of the specified substance which removes OH type which makes an exchange group the 1st - a 
tertiaiy amine machine, or the 4th class ammonium as anion-exchange fiber as cation-exchange fiber for H type which makes an exchan 
group -S03 H set and/or -COOH basis - or it is combined and used Ion-exchange fiber catches the ion matter contained as gas or Myst 
a gas, and has the operation which carries out the ion exchange. 

[0008] since ion-exchange fiber has high sound absorption characteristics, although it is desirable to use ion-exchange fiber 
independently and to constitute it as for acoustic material - acquisition - easy ion-exchange fiber is lacking in processability It is 
desirable for it to be involved, to mix uniformly as fiber, to cany out the confounding of the binder fiber, and to send it so that 
ion-exchange fiber can be actually processed into a nonwoven fabric easily. Furthermore, as binder fiber, the polyester fiber of 
thermoDlastic and the low melting ooint. a nnlvnronvlene fiber, etc. ar* snitahlp If it ic in » r\o*r> it ; c n^cconr *„„;a *w 



load of a dust-removing filter increases by ****** from silence material. When using the aforementioned plastic fiber of the low melting 
point for binder fiber, by heat-treating 130-160 degrees C of acoustic material for 0.5 - 5 minutes, a binder fiber front face fuses, it fixes 
and ****** can be prevented. What is necessary is just to decide the use total amount of ion-exchange fiber according to the target 
amount of impurity removal, the conditions of an installation, etc. 

[0009] As for ion-exchange fiber and binder fiber which constitute acoustic material, it is desirable to cut and use for a length of 
20-75mm. If it is made 20mm or less, it will be in the inclination which ******** generally increases, and processing of acoustic materi 
will become difficult in 75mm or more. The configuration of the acoustic material used for this invention can be used as the felt, 
non-**** or these layered products, a restoration object, a molding object, etc. like the conventional acoustic material according to a 
service condition. Especially, it is easy to manufacture a non-**** cylinder, and since handling is easy, it can be used preferably. When 
making it a nonwoven fabric, it is 1000 - 2500 g/m2. It has the thickness of 5mm or more in the amount of eyes, and 70% of the weight 
more of a thing has a silence performance and a high impurity removal performance, and the mixing percentage of ion-exchange fiber is 
suitable for it. 

[0010] As a desirable example of the silencer using the nonwoven fabric which makes this ion-exchange fiber a principal component, th 
silencer with which the bore carried out array restoration of the nonwoven fabric cylinder 10- 15mm and whose length 40- 100mm and 
thickness are about 1000mm in parallel with a gaseous flow direction is raised in the container which lined the nonwoven fabric of the 
aforementioned silence material, although there is especially no limit in the configuration which the nonwoven fabric with which it is 
filled up fabricated, the absorption-of-sound effect of ion-exchange fiber and the prehension effect of gaseous contaminants are 
demonstrated - making - economical - manufacture - for being filled up, a tube-like object, especially a cylinder are desirable 
Generally, when a gaseous passage speed does not exceed 5 m/sec, thickness is 5mm or more and eyes are 1000 g/m2. If the above 
high-density nonwoven fabric cylinder is used, even if a mechanical strength will be high and will use it for a long period of time, it doe 
not deform, but the silencing effect of 10 or more dbs is maintained. On the other hand, eyes are 2500 g/m2. If it exceeds, osmosis in a 
gaseous acoustic material will become inadequate, and the ion-exchange function of internal ion-exchange fiber will no longer be 
demonstrated. 2500 g/m2 Even if it is it a nonwoven fabric with a thickness of 15mm that it is the following, the ion exchange can be 
carried out to the interior. The amount of eyes is 2500 mg/m2. If it exceeds, the break through capacity (break through point) to the ion 
exchange falls, and the removal effect of a bird clapper of ion is bad clear also from the result ( drawing 5 ) of an example. 
[001 1] The silencer which has a gas defecation function concerning this invention is used for the prevention of noise of the blower 2 of 
the pure gas of a clean room 1, or a compressor. The noise of the wide band frequency which equips the inlet side or output side of a 
blower 2 with the silencers 6 and 7 filled up with the nonwoven fabric 9 which carried out the fabricating operation to the shape of a 
cylinder, and carries out propagation to the container (casing) 1 1 which inserted the aforementioned acoustic material in the gas passage 
8, or lined the nonwoven fabric 10 of the aforementioned acoustic material from a blower 2 is attenuated, and the thing for which 
ion-exchange fibCTis used for acoustic material - combining — the nature prehension operation o f gaseous con taminants of ion-exchang 
noer - using - hn-u, mi,l, lonicity inux, and »"* SO x etc. - the function to catch the quality of gaseous contoittlfl&fllS &nd to defecate i 
given —————— 

[0012] 

[Example] An example is given and this invention is explained concretely. 

an example - fineness is 5-10 deniers and all cut the polyester fiber used as the strong acid nature cation-exchange fiber (H type : IEF S 
: NICHIBI (**)) of total-exchange-capacity 2 meq/g, the strong-base nature anion-exchange fiber (OH type : IEF SA : NICHIBI (**)) o 
total-exchange-capacity 3 meq/g, and binder fiber in length of 20-75mm The cation-exchange fiber and anion-exchange fiber which wer 
cut were uniformly mixed so that it might become the same equivalent ratio, and so that the weight ratio of a sum totahpolyester fiber of 
positive and anion-exchange fiber might be set to 70:30. the obtained mixed fiber to a dry type cylinder nonwoven fabric manufacturing 
installation - using - the amount of eyes - 1000 g/m2, 2000 g/m2, and 2500 g/m2 And the nonwoven fabric mold goods of a cylindrica 
shape with a thick [ of 2700 g/m2, the bore of 38mm, and 5-1 5mm of each ] and a length of 1000mm were manufactured. 
[0013] the cylindrical shape nonwoven fabric mold goods above-mentioned for the purpose which investigates the effect as an acoustic 
material - clearing - sound absorption characteristics - JIS A Based on the method of being a publication, it measured to 14504. A 
measurement result is shown in drawing 3 . Moreover, about 300mm angle and the container made from stainless steel with a length of 
1050mm were manufactured, and it was regularly filled up so that a shaft might become parallel to a gaseous flow direction about the 
aforementioned cylinder nonwoven fabric into it in order to investigate the noise-reduction inclination in an actual use gestalt. The 
above-mentioned silencer was connected to the discharge side of a blower through the duct, and the noise measurement was performed, 
measurement result is shown in drawing 4 . 

[0014] Furthermore, the aforementioned amount of eyes is 1000 g/m2. Cylinder nonwoven fabric mold goods were heat-treated for abou 
1 minute at 140 degrees C, the dusting characteristics were measured, and it compared with the dusting characteristics of a non-processe 
cast In this example, after making the high efficiency particulate air filter penetrate air and checking that ****** in transparency air is 
zero, the laminating of the aforementioned specimen was carried out to the downstream of a high efficiency particulate air filter, the rate 
of flow was changed, air was penetrated, and the number of fines in transparency air was measured. The fines counter (laser dust monito 
: Hitachi Make) was used for measurement. The result is shown in Table 1 . 
[0015] 

Table 1] 
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Next, the ion-exchange function was measured using the nonwoven fabric cylinder which the **♦* made as an experiment. One side wa 
connected to the fixed quantity diluting-air outlet side using one trial production cylinder of 40mm phixl, 000mm length. Ammonia 
content air took out ammonia from the bomb quantitatively, ventilated continuation fixed quantity dilution equipment with the blower 
using indoor air, made the diluting air for the purpose of 10 ppm, connected abbreviation 230 1. / min-250 1. / min to one nonwoven fabr 
cylinder for this air, and analyzed an entrance and the ammonia concentration of an outlet side by the ion chromatography method. 
[0016] Consequently, for break through capacity [ as opposed to / when the rate of an ammonia removal is set up to 50% / the total 
exchange capacity ], the amount of eyes of a nonwoven fabric cylinder is 1000 - 2000 g/m2. They are 60 - 65%, and 2500 g/m2 then. 
50% was then shown. On the other hand, 2700 g/m2 It turns out that break through capacity falls quickly and a break through point is no 
shown then in response to the fact that the influence of density. 
[0017] 

[Effect of the Invention] If the silencer which has the gas defecation function of this invention is used, the gas defecation equipment and 
the silencer which had conventionally the need of installing independently separately can be installed collectively. Since especially both 
the acoustic material used for this invention is used as a multirole material which has an absorption-of-sound function and a gas 
defecation function, they can form equipment compactly and is advantageous. It can attach suitable for the blower of the clean room for 
semiconductor manufacture of electronic industry especially. When establishing a clean room newly, of course, without establishing a 
clean room newly, if the silencer of this invention is attached in an established clean room air conditioner, an installation space can be le 
as it is, the removal function of the quality of gaseous contaminants can be added economically, and it can change into more advanced 
pure space. 



[Translation done.] 



* NOTICES ♦ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] c (e<~< 

[Claim 1] The silencer which has the gas defecation function characterized by using ion-exchange fiber for acoustic material, and 
equipping gaseous passage. 

[Claim 2] Acoustic material is 1000-2500g/m2. Silencer which has the gas defecation function according to claim 1 characterized by 
forming the amount of eyes, the thickness of 5mm or more, and the mixing percentage of ion-exchange fiber in at least 70% of the weig 
of a nonwoveri fabric, and being used. 

[Claim 3] The silencer which has the gas defecation function according to claim 1 or 2 characterized by for acoustic material having 
heat-treated to the gas contact surface of acoustic material, and cheating a part of binder fiber out of melting, including ion-exchange fib 
and thermoplastic binder fiber. " 
[Claim 4] The silencer which has the gas defecation function according to claim 1, 2, or 3 characterized by filling up the container with 
the acoustic material formed in the tube-like object. 

[Claim 5] The silencer which has the gas defecation function according to claim 4 characterized by carrying out the brace of the acousti 
material to the wall of a container. 



[Translation done.] 



